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[mmu ^srothAfS7^5>$3-H-r 

[MM 2] MRBftttffffl&OKAttBtf. thJi 

>ra© 5 ^ © wrn*> i ©m^ l < « c n e> ©&«©& 
*.-&te-li-©{4S-C*5. mm i ice^wiI&p. w 

[mm 3 ] M®.mmwmm&om\&mt>* t hitm 

7*T/5>©#'J*79 l F««!>75 7*il'r**. E5U 

a^iwaaearcaaft*. M*a2icE&©B6 

[MII4] MBa*WW«tt©WAttB*«fc FilfS 

7^5>©jj? | j'<y5 L Fs©mi~2 n/'f >m-v& 

•5. E*»J#^2©J£gE?iJT££n-5. MM2CE« 

[MM 5] ill8Bf*W8rg8<fc©i8A<4Ea<k hjfcffi 

7;^3>©#U'<:7? 1 Fa©82~3 F*-f >WT» 27 

5, Ena^soasea-castis. mm 2 ice® 
©iter. 

[MM 6] MaaaaaattoaAttBtft: hJtofS 
>©#'J FSB©* JU#*->^^Tf* 

•5. E?fl#^4©i£SE?iJT3l£n5. MM2I;:B« 

©se^. 

[MM 7 ] Mf8»SS«)9rSSfi:©3IAfiS*it h *M 
7JU7S>©#U"WF&©7Sy;ttfS. M1~2F 
S2~3 H^'f>IHWSJ:tf****5';U*i| 

■e»«, &mm^5<Dm&mF\^!&^<ftz, mm 2 c 30 

[MM 8] a*i 1 - 7 ©uf n*>i:Et©ief 
©aa»*wir«ttK:£aiStt«tfTa'V/?Fft3- 

F T SSe^ £»AT 5 C t tc i o TfPKUfcHS^* > 
[MM 9] S*JS8l:Ei©»6?>/^BS3- 

F-r*ae*. 

[MM 10] ^Stt**T**WFjWEa»* 

6©75yKTS*ns. n«fl8i:ei«>M^>/i 

[MMiii tajstt**r*^^H*3-F-r 
*»e^a«. E^Js^7©ffiSE^Tasn*, mm 
9 ceawae? . 

CMM12] BM#*8©73yaEaT«Sn 

5. MM8lcE«©»^^>/^f5. 
[MM 1 3 ] EflS^ 9 ©&SE*rca*ft«. M 
Ml 2KEa©B**>rt*H*3-F"rs»fiT. 

[f8W©i¥«fflftIftfJ] 
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wt*«*ft*-9-*aK:aa&. f 

[0 00 2] 

K£*©t«fi] *a«tt«rr*'WF*BBafc£ 

B*. £gfift^7^F«h£#i9S#^£©lK£#£f£K 

c£©T£*£#H^©WteS!c£<fc*at. 1* 

[0 0 0 3] *agtt-^7 r 5 i FtJilfS7;i'^5>©a& 

T^5. ajtfi. &Gaasfitt£#-*-«;i&0<aB3 

tlT^S^^FTft-S I I F-2 (^¥3-3 4 9 
9 3#&8. Isoai et al.,Jpn. ). Cancer Res., 81, 
909-914 (1992) Isoai et al., Cancer Res., 5 

2. 1422-1426 (1992)) K^^FtJto 

«7^s>**»tt**#y'f s H-ca*a*Taa 
M£*>/t»ftereBL «fflr*ctfc±t>T. m& 
©s^y? f tJtutT <t QawBaaaaaaetttt 
tfKaea»«attt«-rctiw*Baaa6cj:Da 

BSttT^S «*BB¥4-2 54 0 0 0^, 1^4-3 0 

0 8 9 9^, R4- 3 0 0 9 0 0^ffl43<kC^iochem. 
Biophys. Res. Coamun., 192, 7-14 (1993)) . Tftfc) 

a^y?H*aaTrat»*«*ictt'<, 1/5 o~ 
1/6 0 ©eagre, t h«j:cf7^^«aaaatta 
aaoaa*»aa'v«!>aa*a<»Mbfc. ssk. 

SSSBBSfc V >} X ©Jt»Bft<fc 0 & A LBt^ffFK^ £©sa 

«t>t. a^^Ftaa7Ji'y5>j:oft*aaB^3' 
>/^sti, a^^F*a-ea^*«^K:ifc'c 1/ 

1 0«T©«aflTm*BU©aaaa«tt*jRt/fc. 

[0 0 0 4] ±E©)fiflS^iaS'<7 r 5 i Ftllttfl7;U^3 

>©aft#©«&©j:3c. a*jrw<?ff«tt&-r« 
fta»tt^^?Ffc*#»4>^©a*««. £*&t>*> 

/*2«tt73 /B©BattiSSK.fc-3T«*an*« 

ae^i^wciwa^^wtirBjWfa^ia-cft 
acta, aafcaarss. itt&T«a&' 
^>/^^a*3-Fr*ae?*^au. ^ss^ss 
ssit-r^sa^ w^«*as/x^/»ic«AUTfp 

fl:*wcadf**a-cttfpa-r*ct©Tr*ttv»»* 
^>/x^n©f^a«<?raTft«. a*tf. £*»»*© 
ajgottBfctastt^^Fsax-rsiit*. 
^wtjrBipoftastt^^Ftflfefta^oaft© 
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[0 0 0 5] bfcd^T. ££?gif£ft«£ffl^T48 

*^7©£as&^:/^KTt>i££T£s<fc5fc«j§£ 

[0 0 0 6] 

[$g93tf#i*b<}:5i-fSKg] *S893ttri^3flH&lC 

u 7 1 brmmtukmrjuys. ^jae^saft-r s *>© 

[0 0 0 7] 

[0 0 0 8] -r/st>-6*«wic<fcn«, ^I©t hit 
CDma©fi:B(cWIB»SI«)Bfg5{t*^AbT*5, t h 

[0 0 0 9] :ct. iftl2fHKlP$«!&rffl{i©3JA&B 

A. **#*s/JitfaB, mi~2 H^-f >ffl*5v»KS 
2~3 H^-r >fflo^%©v»-rn^isBf^b<ttin 
^©^©iia^fc-a^&BT&s©***?* bv». 
[ooio] *fe*»ggic<kn«. ±E^-rn^cD®e 

T©iMiEg*$flW&&l;:£aSi4 ^WT-S^:/? 1 F £3 

[0 0 1 l] £Slc#3S9Il;:J:nfi. ±e»£*W«* 
[0 0 12] HT. *»WCt>HT»Mrt-*. 

[0013] *5gw©sc26 1 mmit^s >ae^ 
tt. ±a«ttS^«-*7^Ffc©tlfc«*»fc&L» 

e^icsfiticsiiBSsfiwraffi&SAbT^a^n^. 
[ooi4] asthifiifS7;i/y5>jie^©^s©fe 
»tcffl^-5^©t hiti«7;^5>'3ae : F«. ax. 

«. t MffKc DNA7-f^5 U— <k H p I 

LMALB5 (B£TOft£9MJJrfie?rt>*> ©& 

fSBSPvu I I -Hi nd I I IBrM-syn-^tb 

fc. t hjMfS7;uys>3ae : flCli. ^ffl75yffiE5iJ 
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■tPS.WZ^mit o TV> £ £ t> 5 £Sa<$8££nT:fc 
D. ±E©^ffiTi'D-->^bttMto»7;i'^5> 
iQe^'b-ewCSlSKAS'&WT**. *»^lc*5tt4 
rt FrtLfi?7JV75>j <ttt. cner^TO^S!©*) 
©££*&£. 

[0 0 15] ^©bhih?ii7;uy5>®e^©Bff 
3£fi:Bir^iBP*«)©fS?fi:*t)t?gffr&^Ab. efcgt 

a*fcJ&©fc©T. )S«E»BS®{g^^©IS»CttC© 

[0 0 16] &X©;tf&T*SiHI®Ip3fcWBfg5ft£igA 
■t5ffi@«. t hJfafS7J^=>©3p'J^^Hfa«l'lC 
ftS©eBIC»!£T5C:t^BjfigT»«.^. 

cfeSHiaiffSbK flA.12. 7S/5fcig (N*Jg) * 
a? s^tt*;p#*->;b5SS8 (.cms) t Hhfrni- 

£{4fi#II*bK, Sifc. fc Fjfafi^JI^S >©£##} 
fitt. X«tiaj|WfJ:r3T»liK:*WSnT*D (Xia 
o, M,H.,and Carter, D.C. Nature, 358:209-215, 1992 
) . 3I»5H^-f>©H, -rttt>$il!l~2 F*-f 
>B»*l»ttJII2~3 F*-f>Rr]fc. «Ag8<4©<8«t 
®ATSfflEI?*«»r6Sfi:©II&tt. &SC 
fcCT. ^-©ffiB. &fr>LI;ttKft©ttBK:. 

50 [0017] &\tzuwM%wm®ms~ fE»©iafg 

•5fc©**7'fy-v3>£fT5'3*Tfr*bK, Sfc. 
S*K95«©7 5 7 BfflW*-~«»3EL*&> C t H» 

£U©A***T. 73/*«*±tf*JM«*3/^*ii 
iCfflfSesRAf 1 I I Ittfftfttft. Sl~2 H^-f> 
« |R|i:<HIB**Hi nd I I M2~3P/ 

-f >WlC^fESi5!IE c o R I «»feS(4*35A1-4©*<S 

[ooi8] s&ic*fswt?ii, ±afitt**rr*"c^ 

50 KCO^ir^-ftJB^TlfiMBTKfie^ftaSS 
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moms? w^fssffirr*. 
[0019] ^©^aiSttSrwrs^^Htbrtt, 

3-3 4 9 9 3^&?8) ^*^^6n?>. £©JKl££H 
[0 0 2 0] C^T. fflV>S?&£ffl!a£UTteftl;:fE5g 

<a3xht«s-c€sa4«j^j:<, mtu&zis® (es 

cherichia coli) . &Sg?Sgi. ttS®. fcttS^. S 
^»ST«ffl$nT^5lS*fflfi^*^tf^n5. ECS 

&1$W©i> H h*-»*<#fi-r5®^l4. &»SJ,S© 

fcattWBKifiVittnt'bo tan. .to 

■y^DS-feX • jJ^^ (Schizosaccharomyces pombe ) 

*il/T». 09^.«S§CS^ATCC 3 8 3 9 9 (leu- 
32h ) -$>ATCC38436 (ura4-294h") ^tbT7 
;*'J#>- i'-f^-Mft-ol/i'i'aV (ATC 

[0 0 2 1] bfc«»-9T*$M!K:43HTtt. E^#^6 

li> fflx.lt A. Nasim et al.: Molecular Biology oft 
be Fission Yeast, p. 263, Academic Press (1983) $ 

<!:©«£&£*§. Kfh (&£L£*I* 
^7©&gffi?rjli, (ATG) *3«fctf 

aiRi»7->5i r ^;i' (TAA) *fWDl/Tl>«) . tt*. 
336?©^® (60) tt, h'JXXx^a (Nuc. Acid. 
Res. 10. p. 6553. (1982) ) W*75^ hffi (Tet 
rahedron Letters 22. p. 1859. (1981) ) &i:©@>«r© 50 



»K¥8-5 1 98 2 

5 

<kK £&DNA£jS&88 (DNAv^-feiMlf-) » 
[0 0 2 2] jfcc, ±E0J:3fcl,Tfls»lrfcSi«©B 

c?n&it&? y/urTtm&rf- ^— 

jbv**^* 

ansfeo-vK&utf. m±iM8artTi»wicffiSBj68 

»e?> £ffi*ji*#sifA85&£&'£. a Pieces 
*&^£j*s^€S±«firtT»stf l»* its 

-tux, wAtt+awtsiWcciiiaKdWiirT^ 

f8£'*d'*-pTL2M C$®¥5-24 9 3 1 0^93 
[0 0 2 3] &V>T±Seffl&*^*-£?f£lfflJSl*Jl:: 
DrTPCitfTlT. 3>tfx>r-ifflBffi. yor-y^X 

8, s*©t>©a<£tf 6ft* 

«*.H*KU?-tfZ»J£ (X. Okazaki et al., Nucleic A 
cids Res.. 18, 6485-6489(1990)) m\Z£.r>Tim*.< 

[0 0 2 4] CO±5fc:bTff6nfc»inE«#&«« 

«<*£an«. dns^»©*feT*«b. sstcio 

[0 0 2 5] »K«Att&^-r*&&a8ttH:£*|-? 

*0. YPDJ$»fc£©#gJ§lfc (M. D. Rose et al., 
"Methods In Yeast Genetics", Cold Spring Harbor L 

abolatory Press(1990)r) ■*>. MBJ*i6&£©SM>J8to 
(S. Okazaki et al.. Nucleic Acids Res.. 18, 6485- 

6489(1990)) tP£fflt»-SC£a*T#*. »HCtt*©S 

Sli. S«l 6-4 2°C, »St<tt2 5-3 7*07?. 

8~1 6 8Nrffl. »il/<li24-7 2^rfflff5. 

[0 0 2 6] tt«tt>fl:K£Ufclt^^W«^nd!>4W 

:f-f-i'D?hy77^ -If ©ftgH$faft£fiJffl-r 
S^rfe a»ffiias^ffifl:7nThy7 7-<-^fflia*e© 



—532— 



(5) 

7 

[0 0 2 7] • «Kbifcgl£*>A*fI©5SB#fc 

tt. 75y5fcJS#«T, -&#li&«flrfci: 

[0 0 2 8] 

sn-rs. fit,. *^w«cne.ffliiffle!iir<to-e-©a« io 

fcowrti. ftK:fBab£t>©.Btfm. S3l#r«ffl$ 
tlTt*£2r& ttfl&fi J.Sambrook et al.: Molecular 
Cloning. A Laboratory Manual. 2nd ed. Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, New Y 
ork, USA, 1989.) Kftofc. 

[0029] mmm i ] se^js^ i ©&£fc b mmr 

t'hffFKcDNA7-f^7'J-<k0pUCl 9 (£gjg 
(80 S) ±tC^n-->^L&fchJ6lft7^5>c 27 
DNASS&StbT. Ejaj#^l 2fc«fctfl 3©&SE 

*t»-e«MW*Nc o I (Sffi© (#0 SS) S«fctfH i 
nd I I I (Siffig (WO S) CktjTJSJBlHB (ffi# 

SHfc;) Sfrfcofc. 7x/-;W4ffl. x*/-;ua:»K: 

.fc-5«K©&. 7#rj-xy)l/S§tffcSob, »1 8 0 0 
«SMlCfflai--5A->H'6«fflt. DNA-PREP 

[0 0 3 0] 2 t>\ZZ.tl£\tmz> i^/tf-yrtnS-feX 30 
• !j?>^8I^^-pTL 2M£ffljtbfc. il©^ 
^-pTL2Mlt *Sa^5^-T-Clr«SLfcfc© 
5-24 9 3 1 O^^fflS) . 

[0031] [^i/^-pRL2M©t^a] ii» 

©^ftt?iBS$nfepcD4CAT&BamH ITfflf 
U CATfie?«fc£&7'fy~>3>b. pcD4 
SrftKbfc. pcD4£BamHIT8B$H!J»rU 
^fkLfc^^-fy— >3>UTpcD4B$^Kbfc 
(ftffl¥5-l 5 3 80^tt?8) . 40 
[0 0 3 2] C©^7X5HpcD4B&tIISBiRSa 
c *^T4DNAiPW7- 
b. SSIC$!lfB»5&BamHIT?}8ft;b;fc&. 7x/- 

7#n-xy»«&ft84&. #7Xe-Xi£l::«koTiKj 
4 5 0 0«SWlCffla-r«DNAS«Stfc. 

[0033] rnt«»jic. t h«itt#aeffiSjiE 

©Mlli-n-^c DNA7-f (pcD^^ 

-) £^a©^ffiic±Dsgg!Lfc. £<e>ic Kic»e>n 

T^S t h 'J I ©Jt&FE^J (Nature, 320. 50 



ft&W8-5 19 8 2 
77.(1986)) <Dot>. ?>K9n<DN7tit%m7S.ym§i 

m&n- ft <& 5 ojgs©ae^E5as:DNA^D-^ 
t L,T±a©7-f^7'j-*^'j3}?3)u?-> i ©jae^- 

fJ£S£n-F-r*&©Ti&S;ri:£SiBbfc. E#b 
fc^D->S:p cD 1 i po I tScfttfc. (ft&W5 
- 1 5 3 8 On&m) . flTCCDth'J^^VI 
jte^ (cDNA) £-&tK^>*-pc D 1 1 po I* 
f&IIBgSjgXmn I £,fctfB amH I Ti8fl;b*:&. 7i 

f>lC7^n-xy;i/«m*S(ia. ^7XK-XftlC<fco 
T»l 3 0 0«SWlCffiST4DNAi£fflaUfc. 

[0 0 3 4] S5DNA£5'fy-5'3>b;fc{ft» CHS: 
>CIiDH5» (jf>#& (ft) S) !C3IAbT»H«£& 

tt5'<i'^-pRL2L (05) £&ofc»f3&&# 
£X£"J-x>ifbfc. S8»«SE5iJ©5SKfcir;Mi8 
Hf *ift0©f£8}# & S W©^^ £ t £«Bb 

[0 0 3 5] C©'J#3)P9 : ->I«^^3'-pRL2 
L SSUEB^E c o R I *5«fctf H 1 nd I I I TiMl 
U 7iy-)HSta. x^y-;uitK©^. 7#n-x 
y;pm^*®jir«to*5 5 o o offis»icffl3r5A*>H 

^(0^775 HpUCl 9 Sr&IBtlSSE c o R I 
*«fc^H i nd I I I1?Mfl:U 7iy-;m X* 
/-*«:«©&, #U7i"J;U73 HyjMMMWftfcJ: 

atasjsbfc. 

[0036] rn^p^©»fM-*5'fy—>3>©^ 

L2M (06) £Xi>'J-->i/b&. 8S#&gE£J© 
•5C£&«6Bb&. 

[0 0 3 7] [^^^-pTL2M©f^S] ±8BpRL 
2M*«SStb, ■tVJ?**rl'V$*>;\'* : ?-\ t 5'- 
TTGACTAGTTATTAATAGTA-3' *5«kr/^" U rfx** *> U 

H 5' -CTAGAATTCACATGTTTGAAAAAGTGTCTTTATC- 
3' ^{ST^-fT-tbT. Ta qj}?U^7— t?Sffl 
V»fcPCRlCJ:t>TB«»ffrft»(MIUfc. Sd(S»^Sp 
e I*5«fctfEc oR I-rm^Plfflb. 7x/-;VJfia. 

XttT«JKb&. 
[0 0 3 8]-*. CftiliSUK. pRL2MS:filffiBi 
*Spe I^EcoRITiftU 7xy-)Hft 

ta. x*y-;bfl:®©&. 7^D-xyjuma»B()ic«fc 

0*54 5 0 0mS»ICffla-T5A'>HS:«»3fflb. 
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a>©&, *©8DH5«c£JgSl£&LTB»<i:-f*^ 
**-pTL2M (37) £X2U-X>^L&. S5?> 

* * £ £ S5SE Lit. 
[0 0 3 9] C©«t3lCUTf^KLfcpTL2M$$IS 
USA f 1 I I I fcitfH i n d I I I T-MmitL. 

msoo o«s«icffiaT«A>Ks«aixfc. 

[0 0 4 0] *LTJt&&\tt> ! rk£<D&%'<*i?-T> 
T L 2 M CD±iB»IiaSi9fllC«k 51 Si8<fc& t ©ft 2 * 

ffl^T7'fy—>3>Lfc. £tl£*B§SDH58c (& 

(ft) SS) lc33ALTJ§m£&L;fc», 
XSFpTL2Bma£ifc. 7;k& 'J - S D SftlCft 
otpTL2BmaS*aiIl, IHfEI?ifi»0©f£§i 
feJ;tf«SE^Jft^lc«koT. EjaJS^l ©E?«£J$o 

[0 0 4 1] ESlS^ro&gt hiiimT 

t>BFHcDNA7'f^7 , J-J:DpUCl 9±lw?n 
-X>?L;fct hilf»7;V^5>c DNASfcgil, 
T. E?J#^ 1 2 45«ki; 1 4 (DlSgEflTSSn*:^ 

c o I &£TfH i n d I I I tC,k^T5fcJS8iEB!£fTfct> 
fc. 7xy-;i/tttU. x*/-;ua:i8i;:«ksfag©&. 

A>Fi£^jaiU DNA-PREPSfflUfc^Xf- 

[0 0 4 2] cnttt»JlC. EUcDNASSSS 

fcLT. E*J#^1 S«J:tf 1 3©ffl«E?lJTSSn5 
y^-fT-Sffl^TPCRliiffiSff^^. fWHl»3SSHi 
nd I I I lC«tt>T*ffliafi5*ff*ofc. 7xy-;PJS 

ft*SlU *91 3 5 0«S^trffiS-T-5A>H*«ai 
U DNA-PREPi£fflVifc^7Xt:-XST«SJ 
U JfABrK^tLfc. 

[0043] $6iccntesijic. ^mmin^tn 

?-pTL 2M£/BjtU CO^^-pTL2M£M 
fgBPSlA f 1 I I I *5,fctf H i n d I I I T-SiS-fc 

u *fj5oooas«icffia-r^A , >H^aiL.&. 

[0 0 4 4] *\sX±$m\mK2*tZ.<J>f&l^>79 
- p T L 2 MK>±ISS(IIS»*IC J:S-SIB^£©ff- 3 
*S. DNA^'fy— >3>*-y hSfflViT^'fy— > 
3>Lfc. ;itt£*I§gDH58U::3$ALTJ&8<E&L 
g«ffl^7X5HpTL2Bmb£ifc. 7)ViJ 
'J-SDSi*lcSeoTpTL2Bmbi£*fiaBKb. 83 

[0 0 4 5] [§iS&0«3] E5fl#^3©&3!t hM87 



(6) ftffl¥8-5 198 2 

JO 

k hfflEc DNA5'f^7U-J:0pUC 1 9±C£m 
-->ifV1t\i Mfilt87;U:7"5>cDNA£68I!il, 
T. EEIS^I 2 fcitf l GO&SE.mx&znzzfy 

'fV-SrfflHTPCRJiiB^fT&W ^^TMIS^N 
c o I &£ZfE c o R I (Silii (HO S) lC«fcoT^ 

«fc*ffis©&. 7^n-xy;i'Sa*B(ju. i o o 

8£ftlCffli!i'fS/\*>H£«aiU DNA-PREPS 

iff [0 04 6]— #. cntligiJlC. I^UcDNASSH! 
ibT. E50#^l 7£«ki;i 3©JSSE?iJT^$n-5. 
^7-f7-*fflUTPCRlii|g*fT!a:VV &V>TfHlfi» 
^EcoRI SJzZfH 1 n d I I I lC±oT^P3fi5i£ 

7^n-xy^m^a@!iu «97ooffis»icffl 

S-T5/ , ?>F^«mU DNA-PREPSfflUfc^f7 

[0 0 4 7] $6«ccn£e»jic, sdMiioflte&n 

a? ?-pTL 2M£fflj£b, £©'<i':$'-pTL2M£fW 
fE§?£A f 1 I I I *«fctf H i n d I I I TllSil: 
U *«J5 0 0 oaS^Cffl^TSA'VHSyjfflbfc. 
[0 0 4 8] ^■UT±e}fAefft-2*£C©5!S^3' 
- p T L 2 Mro±E®ES?JR|-«fc-5-S*8fcft££>U- 3 
DNA7-fy— >3>+7t-£fflV>t7'fy--> 
3>bfc. cn<£±HSDH5«clC^AUT^«E«L 
IWCD^7X5FpTL2BmcSft. 7;i-* 
'J-SDSj*lCSe-3TpTL2BmcS±fi8SKU. ffi 
E»iRifi0©ft8M3<fctfffiSE*JfcJtK.fcoT. E?J# 
50 ^3©E5tJS^ofc^7X5HT**Ci:S:{SSUfc. 
[0 04 9] [HIM 4] E?J##4<agfc£fc MMI7 

khffFKcDNA^I'^U-.fcOpUCl 9±lC^n 
-X>^L.fct Hlbt»7;i/y3>cDNAS:g|i!£b 

c O I iScfctf A f 1 I I I KJ;r>-C*S§aiI5£fTfco 

fc. 7x/-JHfttb, x^y-jHtSlctsffiK®^ 

7^n-xyjpma*ai/. »i 8 o offis»»cffisr 

40 ■5/N*>K£S)tiiU DNA-PREPSffl^7^ti 
[0 0 5 0] £ftfctt»JK. HJSW10«^tl^ 

^-pTL2MS»IU IC^i'-pTL 2M^S9 
KB&A f 1 I I I *«fci;H i n d I I I T— Sifift 

u $!)5oooias»{cffl^rsA>HS:«)aufc. 
[0051] t^x±mmxmt ! rtz\<D^m^^-p 
TL 2 Mro±ie^(SBiSic«k-5-affift;«)t©ff2* 

£. DNA7-f y-X3 hS;ffll->t7-f y->3 

so >vrt. z.nz*mwDHsmz®\Lxmni&&Li!i 
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a 650^7^5 KpTL2BmdSffc. 7;i/#'J 
-SDSj£lcS£t3TpTL2Bmdi£*£isaSU MR 
f#3&i&B©feKfc«fctf£3E?iJftJ£l::<fcoT. E*>J§*t 

[0 0 5 2] [SIM 5 ] ffi£|#*f 5 ©Sfc^b h M87 

his. ©fes 

k KmScDNA^'WJ-.kDpUC 1 9±lCi?D 
-X>?L&fc MfilfBTjl/^S^cDNA^SfStb 
T. E?U#^1 2*5«fctfl 4<D«SS?lJTS$nS^7 

c o I fcittH i n d I I I K<J:tjT*igIBffl!£fTfco 
fc. 7xy-jHA(H. x^y-Ji^icksisss©^ 
7^n-^yjvmm»au. 955 5 o^a^tffls-rs 

A'>F£12JfiJU DNA-PREP£fflV>;fc#7Xfc*- 
[0 0 5 3] dnt«9JII, WIVc DNA&mmtl, 

x> mvrnm 5fc«ktf 1 swissE^-t^ansy? 

-rv-£m>TPCRJSi|gfcfrfcK ^V»TfSHB»*H 
i n d I I I *5«ktf E c o R I !CJ:t)T5feai8fiS*fTft 
•sfc. 7x/-;HtUtb\ x^/-;i/ttJBIC«tS«K© a? 
«. 7#n-xy;i<«&*S»U iW7 0 0ffiSMicfflS 

T*A*>F£WriJU DNA-PREP*fflUfc«7X 
k-XSrCStKU JfA8rfr2<>:Ufc. 
[0 0 5 4] S^cntttgiJlC, I^UcDNA^Kfflt 
l/T, EFJS^l 7&£V1 8©ffiSEJ0T^$n-5y 
7-fv-S«^TPCRlii|§?£ffJS:V^ ^UTSIIBSi* 
E c o R I iJcfctfA f 1 I I I IC«fct>T5fcJgiBaEi£fTfc 

7#o-xy;i<ss*»iu )Ki7 o o&gsficffiis 

■f*A'>F£«mU DNA-PREP£ffiV>fc#7X .30 

[0055] se.iccnttts'jic, *jswi©«^tii 

^-pTL2 MSfflSl/, :©^J-pTL 2MS45 
PB8P3IA f 1 I I I H 1 n d I I I T^ffitBft; 
U *55 0 0 0^S^lrffia-r-5A>H*«mbfc. 
[0 0 5 6] -?-UT±IE}fA»fM-tC:©pTL 2M©_L 
I2i0igfl^lC<};5-ai8fc&£©tM#£. DNA^ 

y—> a »^ h i->t 7-r y— > a > i/fc. ens 

*BBBDH5#K*AtT«*H(ElftLfc&. 1W©77 40 
XSHpTL2BmeSft. 7;U* 'J - S D SftlxSe 
oTpTL 2Bme£*i2BlffiU fflfBBSRJffi0©^S 
*5«tu:«SEyiJft5£lc«fct)T. EJ»JS^5©E?J?£ftt> 
fcT^XS FT&SdtSGSKLfc. 
[0 0 5 7] JSis&iaS^^Ffcn-K 

t-se^js^ 7 ©lagE^-r^n-safi^©^® 

E50#^6©75/KE3 | iJSt)i:lC. #n 5 -fe 

^•#>^3H>MSfi (Nasim. A. et al: Molec 
ular Biology of the Fission Yeast, Academic Press, 
1989, p263.) EFJS^l 043«fct;i 1 ©£ 50 



ftR!¥8-5 198 2 

12 

SE3*JTg£n£2#©-$ffi;t-y=rDNA£. DNA 
£B&£l£gg (Applied Biosystems) £fflt>T£j£U 

■ft. fct$. onm&mmt. 5* mmzfflm 

g?3SBamH I ^©}f ASBfitfflte^ F>ATG£. 
3 ' *JglCi&i£i=l H>TAAt^II8SSSH i n d I I I 

^©JfA65fi:$»AL,fcJie^©-fe>x«r*o. E3*J 

#^1 l©«SE5'J«-5-©7>5 1 -fe>X«T»4. K# 
IftSft, iin^2*S:7 0 , CT7X-iJ>yUfc. 

[0 0 5 8]-*. JmittgiJICT^XS FpUCl 9 
£. fWBBSSBamH I (Sfiii (MO S) *3i^H i 
ndi i ir-mmitu 7xy-;uaai. x?s-)\, 
it&lc<fc5filK©&, 7#n-xy;u«^flcS&U JSstj 2 
6 0 O&gftKfflaTa/OFSiZmjU DNA- PR 
EP=£ffl^it^7Xk-XffiT7ttSLfc. 

[0 0 5 9] cnSP5g©»rH-£, DNA^Y-i'a 

Ml 0 9t* (SS® (80 S) lC«AUT»H«EtftUfc 
7>k*->U>W&fcfc5. *0 X-gal 7"U-h± 
?a3Dr-^n#vr-f 7"4» u- 
->>fL, B(t}<D?77.$. FTfcfc-fclHfgBfBBamH 
I *5«fctfH i n d I I I -%.m<t#}\Z#)7 0«S»©« 
^rBrM-^^-fp I 2A£ffc. 7;k*J 'J - S D SffiKft 
oTp I 2A£±fiHSU SflfBBf*Jfi0©ft§»3<i:tf 
iggEfllSMg'C.toT. @«©E*!l£8-3;fc77XSF 

[0060] [%mm 7 ] s^iag^y?- f&&? £ 

55£§^ ? P T L 2 B m I ©f£K 
777.5 Hp I 2Afcfi|l8B?*Nc o I &J;tf H i nd 
I I I ©rSi8fl;T5fiSg$i8B5U 7^U;P75HyjU 
^m*!8!l^«fc D#?I7 O&SttKfflS-rSA'VFfcWUJ 

u y;i^ esta isT&m&mmi?? Fse? j*a»t 

[0 0 6 1] C©fie?»rM-i:IIJfiW4-C^iSL.fcpT 
L 2 B m d <Dfflf&£fMA f 1 I I I tHfl^ (SB^ffiib 
SSJ7 0 0 O^S^irffiST-SA^KSrDNA-PR 
EPSfflt^TSS) £©ff-2#£. DNA7-fy->3 
>+U/r-Sffl^T. 7-fy— >3>Lit. ^BlMDH5 
*SJgSeatm SIHC^-T. SM©^7X5F 
pTL2BmI^&. 7JP*U-SDSffilCS£oTp 
T L 2 Bm 1 £*ft!88IU SH{B»Sflifiia©fPS*«ka: 
fflSE^JftJglCkoT, E?5#^7©E5tJ^^fc77 
75 F-e*SC<»:S:KSUfc. 

[0 0 6 2] [^Jfi^8] 55S^i'^-pTL2BmI 
Sffl^fc->V-y--y*n = -feX • *>^©^H«ES 
-> < /U--y*Q5-feX • #>^©n'f v>S*tt». h" 

1 e u 1 - 3 2 (ATCC 3 8 3 9 9) SD'f-»-&W 
Sil>JSi6MB- 1 eut?l 0 7 ifflaaSk/m 1 tCfc-53;T 
^W^^it. S-C^S. TKlCtSttS^l 0* 
m 1 IC^Si^lCl 0 OmMftS'J^i (pH5. 
0) (CfflSSl/. 3 0"CT6 0»rffl-f 
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±gassffi i o o v. \ \z, mmmmp stir 

fiftltpAL7 (K. Okazaki et al. : Nucl. Acids R 
es. 18, 6485-6489 (1990)) 1 n g*5<ktf2 u g^SSS 
^^-pTL2BmI$10al <DTEA # y 7 7-(C 
**LfcS**10iL 50^PEG40 0 0$2 9 0u 
l*0ATJ;<fi£L&«. 3 0TTC6 0»WK 4 31CT 

1 5#[UJ, MT1 O^PflWSiC-f >+a^-Ht 
ifi&#W;:<fcDPEG4 0 0 OSBSU 1 m 1 
*l/2YEL-LeufcB»U&. 

[0 0 6 3] c©aa«*5i o ou i *»«u as 

\Z 9 0 0 m 1 1/2YEL-Leu T^RU 

T, 3 2*C3 O&JBM >*:r^-bLfc&* 3 0 0 ^1 
£§^*^JgJfiMMAKX:/U:y KLfc. 32tT30 
flIK HU ften^»SCtt#£G4 1 8« 

2 5Mg/mldtTYEA*«SfC»U SSK3 2TCT 

[0 0 6 4] cntmttz, ms»Bm<^9-v 
fififswfciiv^^s kptl2m (Rsfi) &<fcr; 

p TL 2 Bm (&K¥5-2 4 9 3 1 \Z~D 
>Vu-)Vth1t. ft:*, ^7X=HpTL2Bm«Et 

[0 0 6 5] HpTL2Bra0ff»] Sfi:^ 

»*4W«»fiBe?A>iri:0«#fta»tfc, thill* 
7J^^>cDNA^^^~p I LMALBS^ 
BlStU ^U^x^+^Utf^U^F 5'-AGACCA 
TGGATGCACACACAAGAGTGAGGT-3' 45cfctf* U ^t^^U 
#5t^U*?H 5* -CAGGAAACAGCTATGACCAT-3' 
^-f^-^LT. Taq#U^5— SSfflVifcPCRfc 
<fcoTlMl»fr£*i4gL*:. SUPSPtfiN c o I 43<fctfH 

1 nd I I ITT*SMI»U 7x/-;MSffl, X*/- 
^tt«0*. 71Ju-7sV)m§mm\Z&r>fa 18 0 0 

[0 0 6 6] Ztlt\m\Z, pTL2M£$«K@P&Af 

1 1 1 i^tm i nd 1 1 1 -wbasu yjiy-jvm 
[0067] cn6H#©»fWr*7-Yy—>3>oa, 

*»«DH5**»»C«UTBWtr*^^-pT 

L 2 Bm (08) £X£U-X>^L£o gB^SSE^J 

[0068] mmm 9 ] «n«»*o«** 

tt±*HG 4 1 8 (G1BC0 BRL ) ^2 0 0/i g/m 1 <D 
SST^SOmlOYPDSifi [ (2%^;H3-X 
Cf&XtGg (80 9) , UA^H-XhxW (Di 



(8) ftB8¥8-51982 

fco ) , 2%/V?hUh> (Difco ) 3 IC, &SSW8 
tMl/ft»HK«#6WU 3 2*CT5 BHfcgL 
fc. *©JS8»*S1 0 a flOBttSftBU ifcS&, 
5 OmMhUXttBSSK (pH7. 5) & 
#fc«ifc£fTo*:. *SW*«lXKtt3J:5fcl 0SJS 
DS*»ftiD;L 8 O^Tl S^iJD&Lfc. SirffrBI 

[0069] ^ntiisjic, *e»H*^^Hjae^ 

t»fcft^±EpTL 2M45cktf pTL 2Bm*»XL 
[0 0 7 0] BO60J1O] SDS-#U7^U;U75 

SDS-PAGEtCcfc^T, **«9-rfPabfc*»H 

fc„ tt**H2fcS-r. HB*>S91Sji>fcJ;3fc. pT 
L 2 mB I \z£%WW£&fc'Z\*. a>hn-)W$>Z> 
pTL2BmC±*»llC«*K:lkttLT* #Tfi6 
a? 9, 0 0 0©/t>H (HH*, *T^"T) &Sg#IH 

7 1, 0 0 0<D{4@ **T^t*) iC^SdLT 

[0 0 7 1] 1] to^>yP7f>f>^ 

\z&%fflmmmw&*>rt2mv>mm 

^T^SSflll OtH«»CLTSDS-PAGE*frft 
30 o&. ^Sn^y;i/SrPVDFK (Bio-Rad ) 

U «©»H*^^HK:»»ttaa# (A. Isoai et 
al.: Biochem. Biophys. Res. Commun. 192, 7-14 (199 
3)) Sffl^T^XX^>^nyr-^>y*fT^ ECL 
<7V->*A (ft) SS) K±r>T*ttHLfc. «S*£03 
ICS*. HH*»S9!5#&«fc5K:. Mt^WtfJlS 

dttewirfla-rsa^fi? 1,00 orais^&Bi;:* 

40 [0 0 7 2] [ftjgfll 2] «MIWH*»'&^>^^ll 

pTL2BmHCctD^S^$n^®teft^ : £, G 
4 1 8£2 5ug/mlCDfigT^&5 0ml<E>YPD 
«»-C3 2t, lBWtt**Ufc«, G4 18*2 00 
/ig/m h;H3!>YPD**«Cl x 1 0 fl / 

ml(OSJ'&TfflSLT$e,tC4BPfl««bfco ftVftO 
■*© 4 ftflCD 5 0 mM h U XfiBIIStt (pH7. 
5) [1 2 /zMCOAPMSF (ft^Sfi^ «*) 8) • 2 

5» DTA£^t*] tcggsb^ao^^xtf-T: (t-ne 
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£flH>TO < CT&»Lfc, 12, OOOrpm 
T2 0»fBS^»SL/titS$^i;®©ffiTiSfe^Ufc 
6My7-y>l®t 1 OmM^y?tXK h- 
JU£^/u£5 OmMhUJMtttflHfftt (pH7. 5) \Z 
T5 0tMI*WT^»fcL&«, 12, OOOrpm, 2 
0»Po1S^»g8L^±f9$0. lMNaCK ImME 
DTA, 2mMjg7Cl!^J^^>, 0. 2mM&{fcS 
#)W?*>Z$/vtz5 0mMhVXmmm®& (pH 
7. 5) TlOOfS (v/v) \Z4X:Vft*\Z%$iL 
fc. l*4t;-ettB«, fE^iSiSSI (7^3» i0 

blx-^-d-^i 2*^AicTy;usi®u, 

K:3VvrSDS-PAGEfcT<MTU#?fi7 1, 0 0 
[0 0 7 3] [«IKfl 1 3 ] ffi2S&fE#&§li£* >/t 

i '^OSffi (Albini et al. : Cancer Res. 47,3239-324 

5 (1987) ) (CftoTfrofco 8 Mm©#7-!MX*» 20 

tt£nfc^*=tHr;i/ (ft) a) ©7^;w 

(ft) so fcw&u *a-r-we»a*fc. ffi^sc^ 

D->B1 

[0 0 7 4] fflfi&l. 8 5kBq/ml<D [ 12S I] 
IUdR (7TytA (ft) 80 #fiTT2 BfflJggL 

0. lXCD^AWy^ys^ft^triSSHKCMUieB 
*D&*nfc [ 125 I] IUdR£>»$tfB£fr«9 



i5 



>f^n^f>^xn, ±^ICI45X10 4 <H<D«iJS£ 

[0 0 7 5] *«»T«. 7-f^-©±Hfc»oT^ 
£5^ If- (7TytA (ft) 8D TTHlcaBkLfca 

wx^Hic<to, &mm<Dm®tfGmzmm2nzct 

[0 0 7 6] 

sL><Dft&o&m\z, ae?x*ttK:«a»caiMrct 

[00 7 7] 

&#m^ : 1 

&m<0&2 : 1 7 6 3 
E2*J<£>£/ : 

: z^Jg 

E?*J£>fiS : c DNA t o mRNA 

»a*«-rE^: cds 

#£&B: 3. . 17 6 3 



EM 

CC ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 50 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 98 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 146 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 194 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 242 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 290 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 338 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 386 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 434 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 482 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 530 

GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 578 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 626 

GAA AGA GCT HC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 674 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 722 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 770 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 818 
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TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 866 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 914 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA MC TAT 962 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1010 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1058 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1106 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT GTG GAA GAG 1154 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1202 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1250 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1298 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1346 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1394 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1442 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1490 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1538 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1586 

GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1634 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1682 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1730 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 1763 
2 E^JOil: cDNA to mRNA 
E^JOg3 : 1 7 6 1 BfttoWk 

mmvm : mm &m z^-mn : c d s 

m<D& : #tt<4E : 1 . . 17 6 1 



ATG 


GAT GCA CAC AAG AGT GAG GTT GCT CAT 


CGG 


TTT 


AAA 


GAT 


TTG GGA 


48 


GAA 


GAA AAT TTC AAA GCC TTG GTG TTG ATT 


GCC 


TTT 


GCT 


CAG 


TAT CTT 


96 


CAG 


CAG TGT CCA TTT GAA GAT CAT GTA AAA 


TTA 


GTG 


AAT 


GAA 


GTA ACT 


144 


GAA 


TTT GCA AAA ACA TGT GTA GCT GAT GAG 


TCA 


GCT 


GAA 


AAT 


TGT GAC 


192 


AAA 


TCA CTT CAT ACC CTT TTT GGA GAC AAA 


TTA 


TGC 


ACA 


GTT 


GCA ACT 


240 


CTT 


CGT GAA ACC TAT GGT GAA ATG GCT GAC 


TGC 


TGT 


GCA 


AAA 


CAA GAA 


288 


CCT 


GAG AGA AAT GAA TGC TTC TTG CAA CAC 


AAA 


GAT 


GAC 


AAC 


CCA AAC 


336 


CTC 


CCC CGA TTG GTG AGA CCA GAG GTT GAT 


GTG 


ATG 


TGC 


ACT 


GCT TTT 


384 


CAT 


GAC AAT GAA GAG ACA TTT TTG AAA AAA 


TAC 


TTA 


TAT 


GAA 


ATT GCC 


432 


AGA 


AGA CAT CCT TAC TTT TAT GCC CCG GAA 


CTC 


CTT 


TTC 


TTT 


GCT AAA 


480 


AGG 


TAT AAA GCT GCT TTT ACA GAA TGT TGC 


CAA 


GCT 


GCT 


GAT 


AAA GCT 


528 


GCC 


TGC CTG TTG CCA AAG CTT GAT GAA CTT 


CGG 


GAT 


GAA 


GGG 


AAG GCT 


576 


TCG 


TCT GCC AAA CAG AGA CTC AAA TGT GCC 


AGT 


CTC 


CAA 


AAA 


TTT GGA 


624 


GAA 


AGA GCT TTC AAA GCA TGG GCA GTG GCT 


CGC 


CTG 


AGC 


CAG 


AGA TTT 


672 


CCC 


AAA GCT GAG TTT GCA GAA GTT TCC AAG 


TTA 


GTG 


ACA 


GAT 


CTT ACC 


720 


AAA 


GTC CAC ACG GAA TGC TGC CAT GGA GAT 


CTG 


CTT 


GAA 


TGT 


GCT GAT 


768 


GAC 


AGG GCG GAC CTT GCC AAG TAT ATC TGT 


GAA 


AAT 


CAG 


GAT 


TCG ATC 


816 


TCC 


AGT AAA CTG AAG GAA TGC TGT GAA AAA 


CCT 


CTG 


TTG 


GAA 


AAA TCC 


864 


CAC 


TGC ATT GCC GAA GTG GAA AAT GAT GAG 


ATG 


CCT 


GCT 


GAC 


TTG CCT 


912 


TCA 


TTA GCT GCT GAT TTT GTT GAA AGT AAG 


GAT 


GTT 


TGC 


AAA 


AAC TAT 


960 


GCT 


GAG GCA AAG GAT GTC TTC CTG GGC ATG 


TTT 


TTG 


TAT 


GAA 


TAT GCA 


1008 


AGA 


AGG CAT CCT GAT TAC TCT GTC GTG CTG 


CTG 


CTG 


AGA 


CTT 


GCC AAG 


1056 


ACA 


TAT GAA ACC ACT CTA GAG AAG TGC TGT 


GCC 


GCT 


GCA 


GAT 


CCT CAT 


1104 


GAA 


TGC TAT GCC AAA GTG TTC GAT GAA TTT 


AAA 


CCT 


CTT 


GTG 


GAA GAG 


1152 
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(11) 1SKW8-5 1982 

19 20 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1200 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1248 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1296 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1344 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1392 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1440 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1488 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1728 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 1761 

ffi^JS-^ : 3 E&KDUM : c DNA t o mRN A 

E^lOfiS : 1 7 6 1 EW©#« 

WMOW. : mm 4HS«*-J1» :CDS 

80ft : =#8 #*EftB : 1. . 1 7 6 1 

: tt«SW£l,&£8; : E 



ATP 


PAT PPA 

GAT GCA 


PAP A AP APT PAP PTT PPT PAT 

CAC AAG AGT GAG GTT GCT CAT 


ppp 
LGG 


TTT 


AAA 

AAA 


PAT 

GAI 


TTP PPA 

TT G GGA 


4o 


GAA 


PA A A AT 

GAA AAT 


TTP AAA PPP TTP PTP TTP ATT 

TTC AAA GCC TTG GTG TTG ATT 


ppp 
GLL 


TTT 

TTT 


PPT 

GLI 


PAP 

LAG 


TAT PTT 

TAT LTT 


W) 


PAP 

CAG 


PAP TPT 

CAG TGT 


PPA TTT PAA PAT PAT PTA AAA 

LUA TTT GAA GAT GAT GfA AAA 


TTA 

TTA 


t* TP 

GTG 


A AT 
AAf 


GAA 


PTA APT 

GiA ALT 


144 


PA A 

GAA 


TTT PPA 

TTT GCA 


AAA APA TPT PTA PPT PAT PAP 

AAA ACA TGT GTA GCT GAT GAG 


TP A 

TCA 


PPT 

GCT 


PAA 

GAA 


A AT 

AAT 


TPT PAP 

TGT GAL 


1 GO 


AAA 

AAA 


TP A PTT 

TLA CTT 


PAT APP PTT TTT PT A PAP AAA 

CAT ALL LIT III GGA GAL AAA 


TTA 

TTA 


TPP 

ILL 


ALA 


PTT 

GIT 


PPA APT 

GLA ALT 




CTT 


CGT GAA 


ACC TAT GGT GAA ATG GCT GAC 


TGC 


TGT 


GCA 


AAA 


CAA GAA 


288 


CCT 


GAG AGA 


AAT GAA TGC TTC TTG CAA CAC 


AAA 


GAT 


GAC 


AAC 


CCA AAC 


336 


CTC 


CCC CGA 


TTG GTG AGA CCA GAG GTT GAT 


GTG 


ATG 


TGC 


ACT 


GCT TTT 


384 


CAT 


GAC AAT 


GAA GAG ACA TTT TTG AAA AAA 


TAC 


TTA 


TAT 


GAA 


ATT GCC 


432 


AGA 


AGA CAT 


CCT TAC TTT TAT GCC CCG GAA 


CTC 


CTT 


TTC 


TTT 


GCT AAA 


480 


AGG 


TAT AAA 


GCT GCT TTT ACA GAA TGT TGC 


CAA 


GCT 


GCT 


GAT 


AAA GCT 


528 


GCC 


TGC CTG 


TTG CCA AAG CTC GAT GAA CTT 


CGG 


GAT 


GAA 


GGG 


AAG GCT 


576 


TCG 


TCT GCC 


AAA CAG AGA CTC AAA TGT GCC 


AGT 


CTC 


CAA 


AAA 


TTT GGA 


624 


GAA 


AGA GCT 


TTC AAA GCA TGG GCA GTG GCT 


CGC 


CTG 


AGC 


CAG 


AGA TTT 


672 


CCC 


AAA GCT 


GAG TTT GCA GAA GTT TCC AAG 


TTA 


GTG 


ACA 


GAT 


CTT ACC 


720 


AAA 


GTC CAC 


ACG GAA TGC TGC CAT GGA GAT 


CTG 


CTT 


GAA 


TGT 


GCT GAT 


768 


GAC 


AGG GCG 


GAC CTT GCC AAG TAT ATC TGT 


GAA 


AAT 


CAG 


GAT 


TCG ATC 


816 


TCC 


AGT AAA 


CTG AAG GAA TGC TGT GAA AAA 


CCT 


CTG 


TTG 


GAA 


AAA TCC 


864 


CAC 


TGC ATT 


GCC GAA GTG GAA AAT GAT GAG 


ATG 


CCT 


GCT 


GAC 


TTG CCT 


912 


TCA 


TTA GCT 


GCT GAT TTT GTT GAA AGT AAG 


GAT 


GTT 


TGC 


AAA 


AAC TAT 


960 


GCT 


GAG GCA 


AAG GAT GTC TTC CTG GGC ATG 


TTT 


TTG 


TAT 


GAA 


TAT GCA 


1008 


AGA 


AGG CAT 


CCT GAT TAC TCT GTC GTG CTG 


CTG 


CTG 


AGA 


CTT 


GCC AAG 


1056 


ACA 


TAT GAA 


ACC ACT CTA GAG AAG TGC TGT 


GCC 


GCT 


GCA 


GAT 


CCT CAT 


1104 


GAA 


TGC TAT 


GCC AAA GTG TTC GAT GAA TTC 


AAA 


CCT 


CTT 


GTG 


GAA GAG 


1152 


CCT 


CAG AAT 


TTA ATC AAA CAA AAC TGT GAG 


CTT 


TTT 


AAG 


CAG 


CTT GGA 


1200 


GAG 


TAC AAA 


TTC CAG AAT GCG CTA TTA GTT 


CGT 


TAC 


ACC 


AAG 


AAA GTA 


1248 


CCC 


CAA GTG 


TCA ACT CCA ACT CTT GTA GAG 


GTC 


TCA 


AGA 


AAC 


CTA GGA 


1296 


AAA 


GTG GGC 


AGC AAA TGT TGT AAA CAT CCT 


GAA 


GCA 


AAA 


AGA 


ATG CCC 


1344 


TGT 


GCA GAA 


GAC TAT CTA TCC GTG GTC CTG 


AAC 


CAG 


TTA 


TGT 


GTG TTG 


1392 


CAT 


GAG AAA 


ACG CCA GTA AGT GAC AGA GTC 


ACA 


AAA 


TGC 


TGC 


ACA GAG 


1440 


TCC 


TTG GTG 


AAC AGG CGA CCA TGC TTT TCA 


GCT 


CTG 


GAA 


GTC 


GAT GAA 


1488 
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(12) ^¥8-5 198 2 

21 22 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TO ACC TTC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1728 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 1761 

&$mn : 4 *&¥1<DMM : c DNA t o mRNA 

e^JGDfiS : 1 7 6 5 

E^JOS : 4$&£^-rf2# : C D S 

m<D& : r*« 10 : 1 . . 1 7 5 8 

mi 

ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT % 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 576 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 624 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 672 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 720 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 768 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 816 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 864 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 912 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 960 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1008 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1056 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1104 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT GTG GAA GAG 1152 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1200 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1248 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1296 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1344 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1392 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1440 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1488 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1728 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAC ATG T 1765 
E3*J#^ : 5 50 E^lOgS : 1 7 6 7 
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(13) 1 9 8 2 

23 24 

mv>& : mLt&'ffln : c d s 

h#ns;-:ia«tt #fi{4S:3. . 17 60 

EM©aa:cDNA to mRNA * »«Sr*3tL&*S : E 

CC ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 50 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 98 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 146 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 194 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 242 

CTT CCT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 290 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 338 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 386 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 434 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 482 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 530 

GCC TGC CTG TTG CCA AAG CTT GAT GAA CTT CGG GAT GAA GGG AAG GCT 578 

AGC TOT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 626 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 674 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 722 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 770 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 818 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 866 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 914 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 962 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1010 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1058 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1106 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTC AAA CCT CTT GTG GAA GAG 1154 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1202 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1250 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1298 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1346 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1394 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1442 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1490 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1538 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1586 

GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1634 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1682 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1730 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAC ATG T 1767 
M?m^: 6 h#as;-:BHHtt 

ewasa : 2 1 &mv>mm : <tt H 

mi 

Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly 
15 10 15 

Ala Gly Asp Ala Lys 
20 21 
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(14) ft§8¥8-5 198 2 

i5 26 

WM<J)&Z : 7 1 h4?ny- : uifH* 



CC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 50 
GGT GCC GGT GAC GCC AAG TAA 71 

EM©** : 6 o 9 stmvmm : itynzn 

Met Asp Ala His Lys Ser Glu Val Ala Els Arg Pbe Lys Asp Leu Gly 
15 10 15 

Glu Glu Asn Phe Lys Ala Leu Yal Leu He Ala Pbe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Vai Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 

275 280 285 

His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 
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(15) »gW8-5 1 98 2 

27 28 
Ala Glu Ala Lys Asp Val Phe Lea Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu 

370 375 380 

Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Lys Gin Leu Gly 
385 390 395 400 

Glu Tyr Lys Phe Gin Aso Ala Leu Leu Val Arg Tyr Thr Lys Lys Val 

405 410 415 

Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly 

420 425 430 

Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro 

435 440 445 

Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu 

450 455 460 

His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu 
465 470 475 480 

Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu 

485 490 495 

Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala 

500 505 510 

Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 

515 520 525 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin 

530 535 540 

Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys 
545 550 555 560 

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 

565 570 575 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu Tyr Met Ala Glu Asp Gly 

580 585 590 

Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala 
595 600 605 

Lys 
609 

:9 E#|0)S5S : cDNA to mRNA 

W<\V>&1£ : 1 8 3 2 40 E£l0>ttft 

m\m : mk ttssawi : c d s 

m<D$k : -*JS #&&H : 3. . 18 3 2 

h#P v- : B»R »«ftftffil/fc*tt : E 

CC ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 50 
GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 98 
CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 146 
GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 194 
AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 242 
CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 290 
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(16) 



-51982 



1 0 

E^JOSS : 7 3 



mpmn : 1 1 
mmo&z : 7 3 



2? 

CCT GAG AGA 
CTC CCC CGA 
CAT GAC AAT 
AGA AGA CAT 
AGG TAT AAA 
GCC TGC CTG 
TCG TCT GCC 
GAA AGA GCT 
CCC AAAGCT 
AAA GTC CAC 
GAC AGG GCG 
TCC AGT AAA 
CAC TGC ATT 
TCA TTA GCT 
GCT GAG GCA 
AGA AGG CAT 
ACA TAT GAA 
GAA TGC TAT 
CCT CAG AAT 
GAG TAC AAA 
CCC CAA GTG 
AAA GTG GGC 
TGT GCA GAA 
CAT GAG AAA 
TCC TTG GTG 
ACA TAC GTT 
GAT ATA TGC 
GCA CTT GTT 
CTG AAA GCT 
AAG GCT GAC 
GTT GCT GCA 
GAC GCC AAG 
AAG TAA 



30 



AAT GAA 
TTG GTG 
GAA GAG 
CCT TAC 
GCT GCT 
TTG CCA 
AAA CAG 
TTC AAA 
GAG TTT 
ACG GAA 
GAC CTT 
CTG AAG 
GCC GAA 
GCT GAT 
AAG GAT 
CCT GAT 
ACC ACT 
GCC AAA 
TTA ATC 
TTC CAG 
TCA ACT 
AGC AAA 
GAC TAT 
ACG CCA 
AAC AGG 
CCC AAA 
ACA CTT 
GAG CTT 
GTT ATG 
GAT AAG 
AGT CAA 
ACC GAC 



TGC TTC 
AGA CCA 
ACA TTT 
TTT TAT 
TTT ACA 
AAG CTC 
AGA CTC 
GCA TGG 
GCA GAA 
TGC TGC 
GCC AAG 
GAA TGC 
GTG GAA 
TTT GTT 
GTC TTC 
TAC TCT 
CTA GAG 
GTG TTC 
AAA CAA 
AAT GCG 
CCA ACT 
TGT TGT 
CTA TCC 
GTA AGT 
CGA CCA 
GAG TTT 
TCT GAG 
GTG AAA 
GAT GAT 
GAG ACC 
GCT GCC 
CAA GCT 



TTG CAA 
GAG GTT 
TTG AAA 
GCC CCG 
GAA TGT 
GAT GAA 
AAA TGT 
GCA GTG 
GTT TCC 
CAT GGA 
TAT ATC 
TGT GAA 
AAT GAT 
GAA AGT 
CTG GGC 
GTC GTG 
AAG TGC 
GAT GAA 
AAC TGT 
CTA TTA 
CTT GTA 
AAA CAT 
GTG GTC 
GAC AGA 
TGC TTT 
AAT GCT 
AAG GAG 
CAC AAG 
TTC GCA 
TGC TTT 
TTA GGC 
GAG AAG 



CAC AAA 
GAT GTG 
AAA TAC 
GAA CTC 
TGC CAA 
CTT CGG 
GCC AGT 
GCT CGC 
AAG TTA 
GAT CTG 
TGT GAA 
AAA CCT 
GAG ATG 
AAG GAT 
ATG TTT 
CTG CTG 
TGT GCC 
TTT AAA 
GAG CTT 
GTT CGT 
GAG GTC 
CCT GAA 
CTG AAC 
GTC ACA 
TCA GCT 
GAA ACA 
AGA CAA 
CCC AAG 
GCT TTT 
GCC GAG 
TTA TAC 
GCT GAG 



GAT GAC 
ATG TGC 
TTA TAT 
CTT TTC 
GCT GCT 
GAT GAA 
CTC CAA 
CTG AGC 
GTG ACA 
CTT GAA 
AAT CAG 
CTG TTG 
CCT GCT 
GTT TGC 
TTG TAT 
CTG AGA 
GCT GCA 
CCT CTT 
TTT AAG 
TAC ACC 
TCA AGA 
GCA AAA 
CAG TTA 
AAA TGC 
CTG GAA 
TTC ACC 
ATC AAG 
GCA ACA 
GTA GAG 
GAG GGT 
ATG GCC 
GGT GCC 



AAC CCA 
ACT GCT 
GAA ATT 
TTT GCT 
GAT AAA 
GGG AAG 
AAA TTT 
CAG AGA 
GAT CTT 
TGT GCT 
GAT TCG 
GAA AAA 
GAC TTG 
AAA AAC 
GAA TAT 
CTT GCC 
GAT CCT 
GTG GAA 
CAG CTT 
AAG AAA 
AAC CTA 
AGA ATG 
TGT GTG 
TGC ACA 
GTC GAT 
TTC CAT 
AAA CAA 
AAA GAG 
AAG TGC 
AAA AAA 
GAG GAC 
GGT GAC 



AAC 
TTT 
GCC 
AAA 
GCT 
GCT 
GGA 
TTT 
ACC 
GAT 
ATC 
TCC 
CCT 
TAT 



338 
386 
434 
482 
530 
578 
626 
674 
722 
770 
818 
866 
914 
962 



GCA 1010 

AAG 1058 

CAT 1106 

GAG 1154 

GGA 1202 

GTA 1250 

GGA 1298 

CCC 1346 

TTG 1394 

GAG 1442 

GAA 1490 

GCA 1538 

ACT 1586 

CAA 1634 

TGC 1682 

CTT 1730 

GGT 1778 

GCC 1826 
1832 



: 12 
S&lomZ : 2 8 



GATCC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT 50 
GAG GGT GCC GGT GAC GCC AAG TA 73 

7>^ir>X : Ye s 

mm 

AGCTTA CTT GGC GTC ACC GGC ACC CTC AGC CTT CTC AGC TTG GTC GGT CTT 51 
GGC GTC ACC GTC CTC GGC CAT G 73 

m<o& : -*« 

smomm ^dna 
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(17) 



#$¥8-5 198 2 



1 3 

EHE>;B£ : 2 0 

ehcdh 



eh#^ : i 4 

EHtf>&£ : 2 0 



EH#*f : 1 5 
EHOft* : 2 9 
EH0I! : 



EH#* : 1 6 

EH0g£ : 2 4 
EH<0$! : 



EH#*t : 1 7 
EHOftS : 2 9 
EH©S : 



: 1 8 
EHKMfcS : 4 0 
EHCDH ; 



31 

AGACCATGGA TGCACACAAG AGTGAGGT 



EH 

MTAAGCTTT TGATCTTCAT 



EH 

AGCAAGCTTT GGCAACAGGC 



EH 

AGCAAGCTTG ATGAACTTCG GGATGAAGG 



EH 

AGCGAATTCA TCGAACACTT TGGC 



EH 

AGCGAATTCA AACCTCTTGT GGAAGAGCC 



EH 



32 



28 

caJ&DNA 

20 

p^DNA 
20 



EHCOSS : 



29 



En<£>a& 



h*Py- : 



AAGAAGCTTG AATTCACATG TATAAGCCTA AGGCAGCTTG 

[Hl] M^^-pTL2BmI«0T*5o [H6].5SS"«^- 
[02] SDS-PAGEISBlTWo [H7] 585"^ 

[03] £XX*>:/Dy h«RB"C»*. [08] 38£"«^- 

[04] ««B««H«sttaBeiB*ft«'ry^7-c* 



24 

MDNA 
29 

pSDNA 
40 

'pRL2L<Z>#tf&0T&£o 
•pRL2M<Z)#!j5£0T&£o 
■pTL2M©«|flcHT*S. 



[04] 




300 
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(18) ftM¥8-5 1982 



[Bill 



[02] 



[03] 




SV40 
promoter 

hCMV 
promotar 



SV40 
terminator 



[05] 



^ <r" <r sf 

SOOKDa — :=r =r 

K2 23 es 

nskDa — 

63kOa — S S # 

42hQQ 22 Ell 

s s s 

sokOa — ™ ^ ^ 

1=3 ES CD 



HOhDo — 
63hOO — 

421(00 — 
30kC0 — 
iTkDa — 



SV40 
terminator 



SV40 
terminator 




SV40 
promoter 

hCMV 
promoter 



SV40 

terminator 



t h'J))<3Af> i cDNA 
[07] 



SV40 

terminator 




SV40 
promoter 



hCMV 
promoter 



pBR322 

orf SV40 
terminator 




pBR322 

Off SV40 
terminator 



SV40 
promoter 



hCMV 
promoter 



cDNA5'-$& 



[08] 



SV40 
terminator 



SV40 

promoter 

hCMV 
promoter 
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(19) 



ftM¥8-5 1 982 



(5i)int.ci.« mimn ff^sss^ fi mat*ma 

(C 1 2 N 1/19 

C 1 2 R 1:645) 
(C 1 2 P 21/02 

C 1 2 R 1:645) 

(72) m% «* ft* azmrn »& a 

(72) m® w& 
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